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Stable Point Setting in Negative-Resistance Multivibrator Designs
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Abstract

The operation behaviors of negative-resistance multivibrators., are described. The oscillation
phenomena in monostable and bistable mode negative-resistance circuits are analyzed by using a
analog computer. It is presented that voltage-controlled negative-resistance switching circuits may
be in oscillation state for a time or parmanently by adding the bias voltage or trigger pulse. The
results show that the care must be taken for this fact in the constructions of negative resistance
switching circuits.
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Fig. 1. Stable points of monostable and bistable
multivibrator
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Fig. 2. Voltage-controlled negative-resistance circuit.
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Fig. 4. Oscillation phenomena in voltage-controlled NR switching circuits.
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Fig. 6. Charging time of C and oscillations.
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Fig. 7. The monostable circuit in case that a stable point is set in the first positive-resistance region.

2 AR a3 79 ()EKe] A SER] 2 (B gy
2 78] (b) Rug kol 951—°— Foll & L

E(l—e )= [=24 ”‘ +R,uloa 3.1-2 = ( s+a1 s+a:

ol 1

R al:TC— = Laz — R, 4

Gagaging Sl Lo wMERE 0cnz PR
a1 L(ag-—uu)

B3] =SL Luto)+Roa Los(s) e @

s _z [ a/L 7L allar—az)

O G =y 318 wmmen



50 19734 45 BT IREI £10% F2H

SN | 1
z’A(t)—EL La: — Llaz—ay)
—ali_ X1 -qaz -
<e 1 p e 2)] 3.1-4
AN ,
V.A)=R.q E| S
o4 T4 Laz Lcdz—al)
~att X1 -2 2 1
(e -Gl 2)] 3.1-5

A 3.1-4 B2 3.1-54 A4
1,4=10 B V. (D=V,

deje] 28 g Tolstx s 1ol BHEBhe)
Bl A A Bi7Al BEhsl e EHelE Rfe] o

ByfEBhie]l Bh Ao A A'E jump I A’ A
B’ FlgsEv] Eahe BHE Tousd &
B Co BESH 28179 L9 Risze] A= 8
B MRS

E{l_e-al (TI'H)} —_— VA’BO

=745(8) Ry5+L dift’B 3.1-6
A
star—e IS | Yl
E[ s(s+ta1) ] s
=1/3(R,/s+LS Ls'(s)—7/L 3.1-7
K VAI—VA,BO _
8, 7, R - 3.1-8

(i LS*—(Ee~ 1714V 1,
—a1l L—E)s+FEar—V 4 goa}1/L

’ —
14 s(s)= sCs+a1) (s+as)
3.1-9
!
{E d3:’£z‘8“
04 s(8)=kst-hye o1 ks €3 3.1-10
)
a3
_ FEeroiTl
k4_TCal*a’3)
b= —E+ VA,Bo+ll’32.AIL + Ee~«1T1
’ Las Llas—ay)

NR #T9 WTEE Vi
Va s(OD=i4 5(OR 5+ V4 50 3.1-11
B Toe Vi/s(D9 o] Vol ¥ 3¢ %
3 H.
&, BIARe WSty A gege K
oz

L{E(I_e—al (T1+T2+l))}

=1Ip! {(DRo 4+ SLI [(s)—is'L 3.1-12
. Val
H =
B =7,
{ig' LS?*4-(4a' La
[y e, TS st B /L
BAS)= s(sFan) (sFas)
3.1-13
B ay=
ip' f()=hot-kne™ V- ke ¥ 3.1-14
E Ep-o1(T1+T2)
kG_ZL“’ T (ai—a)l
_ —FEdauis'L Eo-o1(T1+72)
k= asl. ' Cas—a1)L
NR %79 WTEE Vi ()=
V! (tD=15' R, , 3.1-15

Ts= ViD=V, 5 & HEE HEdozy
R},

AR CH FEEREE Vol #ste BEE T,
o s

L T.<T,

o] EIRFM ko) ok

BlEe R& At dA g ETFaHEKEA
BIRETE Rk 29 87 7ok

3.2. REHol $£1 EEH AL [LBEE B

27 28] ECF BMoE 2 Zekio] Ak
B e FIEENR Himd Faste 589
ML @B el $ele] Azbaet. K= Ahga
of I MK ANBES B/ S Zg
e AHER BHlES B 7oteld] HEs)t
& ZAF BB BEHES o webd —RER ®
& KA BIRB S0 doldod. M HHYMRE)
Y= BEZE @ Ahdast A ety
BifEBfe] MIEEM FEel A F2EEH Hife
2 29H%e] Wk BIEENR R Zwge
E HEol vl BEEES overshooto] 43l
BifERie] oAl HELE dE AUt gk ol
BIRBIGo] dojrdrh

BEMEE S overshoot &= 13 2¢] [EKe] A o
+7 Zel s

27 98] (adoll Fad @] 29A sE 2

3.1-16



AREEH oidlolusol vl Lul BES BrRws 51

v
0.6
0.4
0.2
0 1 L - ] L o
10 20 40 50 60 sec

E=0.7V. R=2009, L=2x10"°H

C=5X10""F, peak B =2mA, Valley E¥=0, 35mA.
J8 8. MW BIRWM(digital computer o 4&31o])
Fig. 8. Oscillation waveforms calculated by digital computer

O 9. BIREY Figl Rehe] Hst: MkE mK

Fig. 9. The monostable circuit in case that a stable point is set in the first positive-resistance region,
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Fig. 10. A oscillation phenomenon of a TD monstable mutivibrator
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